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Sherrill E. Echtemkampl
Can Cattle Be Litter Bearing? UterineCapacity in Cattle.
Introduction
With few exceptions, the bovine female produces one
ovum per estrous cycle, and consequently one offspring per
year. Thus,the reproductiverate of cattle is low in compari-
son to other meat-producing animals, birds and fish.
Studies at the University of Wisconsin in the early 1950's
indicated that the frequency of twin ovulations was 1O-fold
greater than the frequency of twin births. However, a recent
evaluation of ovulation rate in the MARC twinner herd indi-
cated that about 50% of the twin ovulations resulted in twin
births. With a twinning frequency of 25% in this population,
it is suggested that the bovine female does have the capac-
ityto gestate more than one fetus. The objective of this
study was to determine the effects of multiple ovulations
and/or number of fetuses within the uterus on conception
rate, embryonic survival and development, maternal proges-
terone and estrone sulfate concentrations and placental
function, and to assess uterine capacity in cattle.
Procedure
To induce multiple ovulations and,subsequently,multiple
births, 283 multiparous Simmental-crossbred cows were
treated with 12 mg FSH-P (follicle stimulating hormone-pitu-
itary; Schering-Plough Corp., Kenilworth, NJ), for 4 days
beginning at the midluteal phase of the estrous cycle-2 mg
FSH twice daily for 2 days and 1 mg twice daily for 2 days.
Estrus was synchronized by the administration of 35 mg of
prostaglandin F2q (PGF, Lutalyse, Upjohn Co., Kalamazoo,
MI) intramuscularly on the morning of the 4th day of FSH
treatment. Cows were pastured with fertile Gelbvieh bulls
for 5 days after the FSH treatment at a ratio of 10 cows per
bull and approximately 60 cows per pasture.
The number of fetuses in utero was estimated by ultra-
sonography at 45 to 60 days postmating. Pregnancy was
reconfirmed at 90 to 105 days postmating by rectal palpa-
tion. Then the cows were transferred to open front buildings
equipped with Calen Broadbent head gates and housed in
groups of four cows of similar size and fetal number. Cows
were individually fed to achieve an avg daily gain of .5 kg
per day per fetus.
Blood samples (10 ml) were collected at 28-day intervals
to calving; plasma was collected and stored at -20°C until
assayed for progesterone and estrone sulfate (E1S04) by
radioimmunoassay (RIA). Progesteronewas measured in a
hexane extract of .1 ml of plasma using a single antibody
RIA system with dextran-charcoal separation. Concentra-
tions of E1S04 were quantified in plasma that was first
extracted with ether to remove the free estrone, then incu-
bated with 100 units of sulfatase for 4 hr at 37°C. The liber-
ated estrone was extracted with ether and assayed by a sin-
gle antibody RIA using dextran-charcoal separation. For
analysis of the hormone data, the last two trimesters of ges-
tation were divided into the seven 28-day periods listed here
with a range of:l: 14 days: 126, 154, 182,210,238,266,
and 294 days.
The cows were observed frequently during calving and
the calves were identified and weighed at birth. When pos-
sible, the placenta was collected, weighed and frozen for
subsequent analysis.




Approximately 50% of the cows conceived at the first
estrus after FSH treatment (Table 1). As determined by
ultrasonography, 52 cows were gestating a single fetus.
Twenty-nine cows were gestating twins, 17 triplets, and 2
quadruplets. The uterus of 38 additional cows contained
only degenerate fetuses, generally three or more degener-
ate fetuses.
As anticipated, progesterone (P4) concentrations in the
maternal circulation (Fig. 1) were already elevated when the
blood collections were initiated at about 120 days of gesta-
tion. Circulating concentrations of P4 were greater for cows
gestating multiple fetuses; P4 concentrations did not differ
between dams gestating three vs four fetuses. Results from
earlier studies suggested that the corpus luteum was the
predominant source of P4 production and was responsible
for maintenance of pregnancy in the cow through the first
two trimesters of pregnancy. Studies by other investigators
have suggested that extra-ovarian sources contributed to
the maintenance of P4 production during the last trimester
of pregnancy. Thus, P4 concentrations in the earlier stages
of gestation are presumably correlated with the amount of
functional luteal tissue contained within the ovaries.
Whereas circulating concentrations of P4 during the last
trimester of pregnancy result from P4 production by extra-
ovarian sources (Le., increased production by the placen-
tomes of the placenta or by the adrenals). Perhaps the sig-
nificant decline at 182 days was associated with the transi-
tion from ovarian to extra-ovarian P4 production. The
shorter gestational lengths for dams gestating three or four
fetuses resulted in an earlier decline in P4 (Fig. 1).
Overall, circulating concentrations of estrone sulfate
(E1S04) were significantly lower in cows gestating one
fetus than in cows with multiple fetuses (Fig. 2). However,
the different rates of increase in magnitude of the E1S04
concentrations with time resulted in significant differences
among fetal numbers of one, two and three at 294 days of
gestation.
Gestational length (Table 2) was significantly shorter (P
< .05) for cows producing twins than singles, and shorter for
cows producing triplets than twins, whereas dams produc-
ing triplets, quadruplets and quintuplets had similar gesta-
tional lengths. Data for dams that aborted multiple fetuses
prematurely were not included in the analysis.
Both calf birth wt and calf survival for the 24 hr after calv-
ing (Table 2) decreased as the number of calves per dam
increased. Birth wt of individual calves was reduced about
25% for twins vs singles and triplet vs twin, whereas the
reduction was smaller among triplets, quadruplets, and
quintuplets. Because gestational length had a significant
effect on calf birth wt (Le., .35 kg per day of gestational
length), the data were reanalyzed with gestational length as
a covariate. Although the adjustment reduced the magni-
tude of the range in birth wt, the significant effects of calf
number and sex of calf remained.
Calf survival within 24 hr after calving did not differ signif-
icantly between single and twin calves. Similar results were
obtained in our twinning herd for mature cows which were
observed closely during calving. However, survival of twin
calves from first parity heifers was reduced significantly in
the twinning herd.
A complete placenta was collected from a portion of the
cows at calving. The total number of cotyledons per pla-
centa (Table 3) did not differ among placentas collected
from cows producing single, twin, triplet, or quadruplet
calves. Total dry wt of the cotyledons (Table 3) was similar
among placentas from cows producing singles, twins, and
triplets, but was increased significantlyfor placentas from
cows producing quadruplets. Total wt of the intercotyle-
donary membranes increased as the number of calves born
increased, withthe increases being significantfor placentas
of triplets and quadruplets. However, the total placental wt
(cotyledons + intercotyledonarymembranes) was increased
for onlyplacentas of the quadruplets.
Because birth wt of individualcalves decreased as the
number of calves produced increased, there was a signifi-
cant negative correlation between calf birth wt and total calf
wt (Table 4). Likewise,total wt of the placenta remained
the same or increased slightlywithan increase in number of
calves; thus, the negative relationship between calf birth wt
and placental weight.
As illustrated in Figs. 1 and 2, maternal P4 and E1S04
concentrations increased with an increase in fetal numbers;
thus, significant positive correlations (Table 4) were found
between maternal steroid concentrations and total calf
weight. Because of the small increases in placental wt with
calf number, the relationships between steroid concentra-
tions and placental wt were low. The shorter gestational
length for dams withthree or four calves reduced the mag-
nitude of the correlations at the later gestational periods.
As greater than 25% of the bovine females gestated two
or more calves to term in the present study, it is suggested
that ovulation rate is the first limitingfactor to increasing
beef production. In a subsequent experiment, cows were
treated with FSH and slaughtered at 50 days of gestation.
Again, the maximum number of viable fetuses was three
fetuses per uterine horn or five per uterus. However,
because of the increased incidence of abortions for cows
gestating triplets and quadruplets, it appears that two
fetuses is the optimalfetal number for cattle.
Increasing the number of fetuses per dam resulted in a
significant reduction in birth wt and placental wt per calf
born and in gestational length for their dams. However,pro-
duction gains can be obtained from increasing the fre-
quency of twin ovulations and births. Based on the present
results, an increase in ovulation rate from one to two
resulted in a 1.36-fold increase in number of live calves
born, a 1.08-foldincrease in total birth wt, and a projected
1.50-foldincrease in total calf weaned weight.
· Fetal status was evaluated at 45- 10 6O-day postmating by ultrasonography.
b Uterus contained no viable fetuses and a predominance of 3 or more degenerate fetuses.
Least squares means. DatatorCOWSabortingtwin(n = 1), triplet(n. 5),or quadruplet(n. 1) fetuses between
165 and 244 days of gestation were excluded from the analysis.
Calf survival at 24 hr alter calving.
Birth WIof a mummified fetus was excluded.
d., GMeans within a column without a common superscript differ (P < .01).
h I) Means within a column without a common superscript differ (P < .05).
--
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Table 1-1nductlon of multiple births In cattle with FSH
Type of pregnancy"
Lactational No. Total Quad- Fetal
status cows conception Single Twin Triplet ruplet degenerationb
Lactating 189 94(49.7%) 35(18.5%) 18( 9.5%) 11(5.8%) 1( .5%) 29(15.3%)
Nonlactating 94 44(46.8%) 17(18.1%) 11(11.7%) 6(6.4%) 1(1.1%) 9( 9.6%)
Overall 283 138(48.8%) 52(18.4%) 29(10.2%) 17(6.0%) 2( .7%) 38(13.4%)
Table 2-Effect of birth numbers on gestational length and calf birth wt
and survival rate"
Typeof No. Gestational No. Birth Survival
birth cows length,day calves wt,kg rateb
Single 47 291 .8d 47 44.1 d .98d
Twin 22 284.3' 44 34.8' .93d
Triplet 9 273.9' 26< 25.0'h .74.h
Quadruplet 7 272.9' 27< 21.81 .641
Quintuplet 1 274.0' 5 16.6G) 1.00d
--
Table 3-Effect of birth numbers on placental traits at calving.
· A complete placental unij was obtained from only a portion of the cows calving.
b Number of calves bom to a cow at the observed calving.
cd Means within a row differ among birth groups (P < .05).
· f Means within a row differ among birth groups (P < .01).
ghMeans within a row differ among birth groups (P < .001).
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No. calves bomb
Variable One Two Three Four
No.cows 17 11 6 2
No. cotyledons 70.2 66.1 57.5 88.5
Cotyledonary wt, 9
Wet 1440.4c 1372.2c 1069.0. 2330.8d1
Dry 153.6c 148.1c 125.3. 269.5d1
Membranal wt, 9
Wet 1510.4c. 1755.6c 2091. 2828.5d1
Dry 156.6.g 184.1g 243.0cl 353.6d Ih
Total placental wt, 9
Wet 2950.8. 3127.7" 3160.1c 5159.3dl
Dry 310. 332.3. 368.3. 623.1fh
Table 4-Correlatlons among calf birth wt, placental size, and maternal hormonal
concentrations
Total
Calf Total cotyle- Total Total
birth calf donary membranal placental
Variable wi wi wi (dry) wi (dry) wi (dry)b
Calf birth wt - -.43** -.07 -.44** -.29*
Total calf wt" -.43** - .00 .34* .21
Cotyledonary
No. .11 -.12 .69** .40** .57**
Wetwt .03 -.05 .96** .66** .86**
Dry wt -.07 .00 - .74 .93**
Membranal wt
Wet -.36* .21 .75** .94** .90**
Dry -.44** .34* .74** - .94**
Total placental wtb
Wet -.21 .10 .91** .86** .95**
Dry -.29* .21 .93** .94**
Progesterone
P-1c -.46** .23* .03 .29* .16
P-2 -.43** .24* .03 .31* .17
P-3 -.52** .35** .08 .33* .26
P-4 -.50** .32** .08 .38** .23
P-5 -.44** .25* -.11 .13 -.02
P-6 -.10 .03 -.05 .10 -.02
P-7 -.10 -.24 -.33 -.40 -.44
Estrone Sulfate
P-1 -.42** .54** .09 .30* .21
P-2 -.52** .63** -.06 .31* .12
P-3 -.53** .66** -.13 .30* .07
P-4 -.47** .65** -.05 .17 .04
P-5 -.47** .54** .08 .29 .18
P-6 -.54** .63** .01 .21 .12
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GESTATIONAL PERIOD (d)
FIgure 1 - Relationship between number of fetuses in utero and
maternal circulating concentrations of progesterone.
Progesterone concentrations were proportional (P < .01) to
number of fetuses in utero from 126 to 266 days of gestation,
but did not differ for three vs four fetuses (P > .05).
GESTATIONAL PERIOD (d)
Figure 2 - Relationship between number of fetuses in utero and
maternal circulating concentrations of estrone sulfate. Estrone
sulfate concentrations were lower (P < .01) throughout gesta-
tion in cows with single vs multiple fetuses. At 266 days of ges-
tation, estrone sulfate concentrations were proportional (P <
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